This paper conducts a quantitative estimation for the equilibrium value of the Chinese currency, the RMB, by a non-linear model. The model provides a better fit for the valuation of the Chinese currency, than the conventional linear or log linear specification models. Our regression reveals that the RMB was undervalued by 32% in 2004, and 25.3% in 2005. The estimates are more reasonable than the results from other results and are more consistent with general beliefs. The estimates provide important information about the likely change of the value of RMB in near future.
Introduction
The subject of the equilibrium value of the Chinese currency, the RMB, has become both an academic and political issue in the past several years. There have been different estimates. Goldstein and Lardy (2003) suggest that the RMB was undervalued by 15 to 25 percent. Chang and Shao (2004) There are some shortcomings with each of the above estimate. Goldstein and Lardy (2003) seem to give a rough estimate. They did not provide a model and did not offer a point value estimate. Chang and Shao (2004) use a linear model, but the actual relationship of the regression model seems to be nonlinear. Frankel (2004) uses a nonlinear model (the Rogoff specification), which regresses the log real exchange rate (RER) against log per capita income. However, the estimates from the Rogoff model could be even worse, as we will show, than those from the simple linear model. In this paper I will suggest a new nonlinear specification for regression. It can be seen that this model fits the distribution of the observation better than either the linear or Rogoff models. In the following section I will discuss the data and set up the regression model. Section 3 provides the estimates and discusses the results. Section 4 is the conclusion.
Model and estimation
There are three basic approaches to estimate the equilibrium value of a currency.
One is based on the supply and demand of the foreign exchange and current account balance. The result, at best, is the short-run equilibrium value. It is different from the long run equilibrium value of RMB, which is what the currency value supposed to converge. Another approach is estimating changes in the relative purchasing power parity (PPP). The problem with this approach is that the researcher has to start with a benchmark year, which is assumed to be the time period that the exchange rate is in equilibrium. This cannot be used for estimating the Chinese currency value, because, as commonly realized, that China had never been in a market system in the past, and there was not a reliable equilibrium bench mark year in the past for the exchange rate.
The third approach is using the absolute PPP. Fewer studies adopted this approach because the data were less available than those needed for calculating relative PPP. However, the data are available by calculating the difference between the GDP figures in exchange rate and in PPP, which are readily available from the World Development Indicator by the World Bank.
We let e stands for the nominal exchange rate, p for a country's domestic price, and p* for the U.S. dollar price. The U.S. dollar is used as the international currency unit and thus the common denominator. The real exchange rate (RER) of the country's currency is RER p ep * = . In a frictionless economic world, PPP with equal productivity across all sectors, the real exchange rates of all countries would be the same. However, because of the Balassa-Samuelson effect, the RER would be higher in poorer countries.
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In other words, the currencies in the poorer countries tend to be undervalued at first glance without correcting the Balassa-Samuelson effect. The more reasonable equilibrium value of a currency should take into account the Balassa-Samuelson effect.
The common approach is to regresses the RER across all countries on per capita GDP.
Deviations form the regression line represent the currency's over or undervaluation. control of the heteroskedasticity, they obtain the predicted RER at various per capita income level. Table 1 replicates their results. Apparently this specification offers a better description of the relationship between RER and the per capita income level.
We then obtain the predicted RER for each country by the estimated coefficients, which are shown in Table 2 . The last column of To make a comparison of the empirical results from different models, Table 3 presents the estimates for the undervaluation of RMB from four different models in one 
Concluding Remarks
In this paper we suggest a nonlinear specification for estimate the long-run equilibrium value of RMB, after controlling the Balassa-Samuelson effect. Our model provides a much better fit for the data than the previous models including the linear models and the Rogoff double log model. The Rogoff model was rejected because it fails to provide a good fit for the data, and, it does not provide a convincing conclusion about However, these predicted figures still seem to fit the conventional beliefs about the dynamic changes in the RMB values. We see the RMB was substantially overvalued prior to 1986. In 1986 China introduced the dual exchange rate regime, and at the beginning of 1994, China unified the exchange rates. This explains why the RER abruptly changed in those two years. After 1998, the under-valuation has tended to increase. Two forces are behind this trend. First, the RER grows due to low inflation or even deflation during this period in China. Secondly, the predicted RER declines because of rapid economic growth.
Our results further confirm that the RMB has been undervalued in the range of 25% to 35% in the past four years. In July, 2005, China announced to abandon the ad hoc dollar-peg exchange rate system, and since then China allows RMB to adjust within a moderate range to respond to the market. What is the future of RMB? On one hand, we can anticipate two forces that will push a real revaluation of RMB, or, to reduce the extent of undervaluation of RMB. The first force is the nominal revaluation. China than that in the U.S., which has effectively revalued the RMB in the real term. On the other hand, we also anticipate a counter force against a real revaluation of RMB. As the Chinese economy grows and GDP per capita increases, the Balassa-Samuelson effect diminishes. Hence, ceteris perabus, the estimated undervaluation by our model will intensify. The net result of the change in the valuation of RMB will depend on the the relative magnitudes of these positive and negative forces. However, one can expect that the market force will prevail once the RMB is moving to a more flexible regime; hence, we can be confident to predict that the revaluation that will correct the current undervaluation of RMB is the trend in near future. 
